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TECHNICAL FIELD ^ encoding said protein, a vector 

to of producing said antibody. 

BACKGROUND ART , M to antiaens. which are caused by 

kinds of chemoWnes have been reporw^ conlian ces. . , ^. ^ «staine residues 

structure because *^^^r^o"aVoups based on - ™- nt ' etv ened by one 

ChemoWnes are generally £ wea0T CXC in which the ^cyste.nes Wne6 in 

?5 of the four cysteines commonly curved. ™£™n „ ^ous. Bf^**^S» the activation 

lm munol. Today 15 ;J 27 -^ 1 ^^ 

present inventors have succeeded^ JejsoBnon in transformants^ A bases^u ^ 
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DISCLOSURE OF INVENTION 
^0^ 

Ottawa TARC variant wHn a ^S^SS^SSS^ or more amino adq> by a rnejod Known ,n 

amino acid sequence described herein. 
qdicp DESCRIPTION OF DRAWINGS 

BRIEF Ofc^mr i »w ettniience deduced therefrom. 

Fig. 5. pans! A shows an eJution pattern of punf .ed final proo 
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— «ha result of SDS-PAGE. 
nd panel Bis a photograph showing the resurtoio 

F.g.8sh(>wsabases^ue^rtaw TARC . « aTARCorod uced in insect cells from a 

nigisagenenrapdarec^^ 

Ra 10 panel A shows an elution pan*" « .^BigaprKWraphwhKhshc^aresu 

. * i fnfftd concentration oi 

was onurnic^ — 

Rg. 21 is a graph ^ n9 ^ e H nnanti-CD3 antibody, or LPS. ^ blood mononuclear 

erf under the stimulation with PHA. an expression from normal human penpne {Gen zyme). 

F.g.23*ag^hsho«^^elaM™n^ qj 11..4 on the TARC expression 

i „CDH-positive"»««y tesandCD ^ neB ^ . ^ TARC mBNA expression in human peripheral 

^S.ares.^ 

w CCFH 9 which was measured atafocedconcentrat, ,^ h ^chem«*ine of various Kinds indud- 

" ,edTARC ^rotheinhtoitoryef^^ 

Rg. 30 is a graph showing tnemniu expressing CCR4. wnicn 

i naSRContheTARC>SEAPb 1 nd l ngto293^BNAi ^ M .P 1a on the migration activity of 

^onof TARC-SEAP * ^ effects of concentration of TARC, RANTES, and MIP-1a on * ie ** 
s F l8 .3lisagraphshow^theettecrs 

293/EBNA-1 cells expressing CCR4. 
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(3) It shows less than 30% homology expresses the protein is mostly 

RANTES. , , tvQe cc chemoKines, the tissue which consttutwely express 

(4} in contrast with Known type CCcnem ^ AOr esence of immunological stimulus. 

S expression of the protem in PMBC is. for exarnp ^ ^ 

|See£essK*isnot^^^^ ^ 

.[ ^ ^aeeinn of TARC mRNA is also irwu ^ qm-CSF, IL-3. or il-*. ^ . 

». ^» ftwucsF-treated cultured supernal ^m-csf IL-3, or IL- 

(1S)Kspe<Hjca^^ 

Xeno'pus /aev/s cvul«V 293/EBNA-1 cells expressing CCR4. 

■ ™"~ -^-sssstssss: 
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u ,. -M-iiraiiw imoortant protein which induces the migration and 

immune responses. Accordingly. TARC a behaved to be a 'jJ^ZSSori. and plays an important role in. for 
activation of leukocytes in the inflammatory reaction and the .mmune response, ana p y «~ 
example, the differentiation and maturation of Tcells m thymus. chamo kines in the expression indicate 

The remark deferences between TARC a^the^ 

that TARC has a specific P* 5 *^^ demonstrates that TARC 

extent by non-spedf* phytohermgglijm-n <^£3SS£ the wrth ^ neS 

should be expressed from P-P*"*??^^ 

srn*^^ 

-TU* - ~ of TARC is s^^S 
strong effect. Since the first two ^ 

the humoral immunity such as allergy. TARC . ^S^^^SSmSmSh. which is known to induce the 
is induced. Further, the fact that the express.cn d TARC* £ » ^Xtom a circumstance different 

^STA^is^e^ 

involved in the humoral immunity as IL-4 is. under ^ e stimulation with GM- 

response. M ««™H,nn tarc of the oresent invention can be used to ana- 

in addition, an antj-TARC antibody and a gene < D ^^* and protein, and is useful in 

lyze me gene mutations of TARC as w^l as *e f^^^^^^ ^blood ^ immune systems, 
providing a new mean for re,eal«ig ■Moor -or *^^^Sng su* diseases. 

rs^rt^ 

Smmune condition through the stimulation ^^^"S^S^ r^ng TARC of the present 
Accord^, the present invention ^J^^^^^Z^^ZJ^ those for prophyiaxis. 
invention or a variant thereof. The pharmaceutical compositions crt » PJJJ" appropriate depending on. for 

treatmem.anddag.osfcand^ 
exarrple.ther^rposearxlcorriitjonsofthesub. 
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sUpsances can be achieved Oy eMoiUng. *» MP* ™ M8 "' 

* ^ssi^ ,o M «. ««» i— aM " ! ** " m " Ma °°* mM * 

Mate, to example. Prt*«a"*» ^"™*M to so««*o an agonM » antagonist ol TAHO pnnein. 

.i^r^^ 

or reacts may believed ^^^^^^ be described be**.. ™ « - 
A method far producing and Klent^ng TARC^epre^ Known to those stalled in the art for 
provided only tor illustration purposearxUini** speedy J™^^ ^ n ^ transtormants. and sepa- 
\Lm r««or*ination. transformation of host cells, production ^ are ^^^^ *», be used as appropriate. 
SrtpMWe^ 

25 | c ^ftnrinn of a Cnmriinn TARC Protgip 

example, a cDNA Itorary derived from normal human peripheral wooa moron 
jo hemagglutinin (PHA). 

(1) Preparation of Probe 
ja S»wTMTO*aaecreledpi«e«%mfWtol^^ 

40 restored with T4 polymerasa The matenal 'sattached to Ura «P»«" ^ ^, The fragments thus 

ptoresisfbllowedbyex^ 

obtained are inserted into a signal sequence trap V ^^ R ^°TXLS^ virus (EBV). and is capable of setf- 
S). This vector is a shuttle vector containing a r ^ ca *^ "^^ a ^A^ng human CD4 lacking its 
Sting in me presence of the ^^^^ 0 tLTTZl aZs *e expression of CD4 in trans- 

trans.eied Rap ce«s which **arrie CD4^e are ^£^^^^004. plasmids which con- 
so individual plasmid is then re-irrtr^uced-nto ^j^ and arelinally separated. The base sequences 
tains the inserted cDNA fragments ^J^^l^^^Z^^ ^ data bases to select a cDNA fragment 
of the cDNAs inserted in these P^J^ 6 ^ which potential encodes a desired 
encoding a sequence characteristic of type CC cutanea o, a cDNA library derived from 
novel protein is labeled with, for example. "P. and I us ad as a prooe 
55 PHA-stimulated human PBMC to obterin a M J^SSli mmner according to. for example, the following method. 
The cDNA library is constructed m a «™^ or f JJJJg^ Micro mRNA Purification KH (Phar- 
PolyWRNAsaree^edf^^^ 

mada). and cONAs are synthesized from these poly(A) rnas using an « 
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. * „~*ar nSPORTI (GIBCO-BRL). Screening of the library usinfl the 
scnptese. and then inserted into, for "^^^J^l^ Known to those skilled in the art. such as a 
probe obtained in the above section .s ^ l9rt) ^^ n ^ ^^^a^n. 

remnant pha 0 e plaque hybridization or j£ ^.uenced. The sequencing is achieved, tor 

The inserted cDNA in the recombinant P^"**jJ dea^d afZestrtotion enzyme sites located in said 
s example, in the following manner. Rrstly. such as pBluescript q**r 

<!XL Nati Acad. So. USA. 74: 5463.5487. 1977). 

, 0 h Frnffff^"" «* * nnmmhinfint TARr - ProtBin 

pEF-BOS, pSRo and pDR2 tor animal nosicafls. ^ ^ under the con- 

,n the case of prokaryotic ™^9^s™*** f J^r orrte^nwSch comprises of a signal sequence denved 
Ml of a strong promoter (such as a T7 l^/^SJl Jorlxample. a signal peptide OMPa) 
x from a natural precursor of a protein secreted from a prokaryotic m.cr oorganKm 

and TARC protein of mature form. .„^ insnror ntein which comprises of a sequence derived fromanat- 

mature TARC protein. b inserted downstream from a strong promoter (for 

in the case of animal cells, a gene ^^oduced into an animal cell (for example, a 

example, a EF-1a promoter)* ^SZSS^lSm^S^ reductase), and the transfamants 
CHO dhfr- cell) together wrth an e «^ e ^^T^select«l to establish a cell line with high expression ability, 
resistant against an agent (in th.s case. ^^^^X^^^ed into a virus or retrovirus, and the human 
in the case of human cells, a gene are cultured under the condition surt- 

cens are infected with the recorrtonant ^ ^?S^m?tnSmnts. Alternative.* the mature TARC 

ill ^nnnrnliffli an Arm-TARC Antibody 

Methods for generating an £ ^* tp< *?° r ^^ *e basis of a part of the ammo 

Fa example, a peptide synlhesteed uang a in cells such as bacterial, yeast art- 

acid sequence shown in SEQ ID NO: 1 or 2. or a TARC p<ote.n } ^^^ muiSmal protein^herrrical methods. 
5 ctinsect cells transformed wrth a ^exp^^c^a* P^^J^e, > rabbit A p^ona. anti- 
can be used as an immunogen for immunmng an animal such as a ^mouse. rm. 

TARC antibody is then prepared from the s *"^^*^^^^ 0 ^ or lymph node of an immunized rnous ® or 
Alternatively, hybridoma may be (xoducedby T^^^ESl* £ [Nature. 256.495-497(1 975)1 or 
ratandfusing Mm with myeloma cete. ™^^J%^^™* i8 an proved method of the former. 
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■ • iw* ■» — — 

body is exemplified below: 



fa) immunization of a mouse with a TARC proton; 
S^ofs^een^ 

(c) fusion between the separated &»™™*^™c°S {tet example, polyethylene glycol); 
Koh.erera/.(seeabove)m*^^^ 

(d ) odMtan of the resultant jMorae* im*u far example, an EUSA or immunoelec- 

(e) selection of a hybridoma cell producing a deareo anuowjy oy 
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trowotting. and cloning thereof by. tor example, a limiting ^ separaljon of the monoclonal 

(0 cultivation of the hybridoma cel. producing a monoclonal ant.-TARC antibody, ano ep 
antibody from the culture. 

i { |va n l W n nf TA fT mRMft nfffl TARC Protein 

Hotectad bv any one of conventional methods 
The TARC mRNA and TARC protein of the present .nvention can be detected by any 

tor specifically detecting a mRNA or a protein. hybridization using an antisense RNA or cDNA 

*or exarrple. mRNA can bedetected by ^ n ^^3Sn reaction (hereinafter, referred to as PGR) 
,o as a probe. Alternatively. mRNA can also be ^^^S^nto cDNA using reverse transcriptase. 

u^tESU* antibody obtained in the above secton (.ID- 

„ v ■nni^'^ ^ ** ^ TARC Pretein • aitoi e 

For ,xar*.e. to a fbced amount of the 
pno^asMluorescentdye. or the like, are added an ""^^^S reaction is allowed to proceed. The 
derived po^onal arrti-TARC artfe^and ^^^grCLed antigen bcur* to ^antibody 
» assay is carried out using different concerto^ * J*"™^,^ ^ ^ radioactivity, enzyme activity, or flu- 
Sseparated from the unbound labeled antigen by ™*^°*Z^'™ urietx> \*i antigen increases, the amount 
£e^ir*ensityboundtome« 

oXlal».*ant^^ 

ttvery. a soiled sandwich method ^ n ^^^ < Te < other is labeled by any one of me above methods. 
25 nizing different epitopes on a TARC P^ an JT* js dete cted and determined. 

andthe amount of the TARC bound to the ^^^^J^^M* t0 the above-mentioned reaction system 

and maturation of T-cells can be provided. 

VI "r«ffl fr" * Chem plinn A iTlrflY 1tf TA«^ P"**" 

. ^^^^^^^^^^^^^ 

other SteW<»"^*^'T''1StoT,£^ 

Qrimnln 1 1rirtftlinn if a nNA Fnrnf1inn H"™" TARC 

46 

r^eparaionofacDNA^ 

C8fl8 A cONA ,*ary - nom. hun^ P«^^ 
waspreparedasfoDo^accordi^ 

iro- A Laboratory Manual, second edrbon. Cold ^ n ^"^ r _T? RI _ 

2 system and a cDNA cloning system manufactured by GIBCO-BRL ^ Emulated with PHA. 

nS pory(A)*RNAs were extracted from norma. ^^^^^Tononuclear cells (2x10* cells) 
JZ2£i Mi- mRNA Pur^onKK ^^SS^S^^ * *" ** T '«* 
stimulated with PHA for 72 hours were JS^^SKTlo 2nd to the resin. The resin was then centnfuged 
added thereto, and mixed for 3 minutes for allowing pory(A) hnms « 
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hour at -80-C and centrifuged for 5 minutes at 12.000 rpm .n a TOMY ^^ e ^ r ^^° M ^.™^ was cal- 

stranded DNAs were first synthesized by reactmg 4 « of polyM RNAs a £ ^P*" ' « ^ 

MflCI 2 . 0 mM DTT. <g^^ 
20.000 U/ml reverse transcriptase SUPER SCRlPiii >J™ - hou _ at 16 . c a reaction buffer (25 mM Tris- 

I and Sal I sites in a vector pSPORTI to obtain a cDNA library. 
(2) Preparation of a cDNA library for signal sequence trapping 

USng a r««r» mtOTpMe SUPER iiliESoHM 75n*l KCI 9mM MgO,. 10 mM DTT. SOO \M 

was added at a fina. concentration of 04 N to ^XX^ed^r^ed 
phend/chlorotorm (1:1) mixture TE^^W^S™* ™* remwed ' 02 

for 5 minutes at 12.000 rpm in a TOMY centrifuge MRX-150 saw L ur A .yyZ After centri- 
« umes of 3M sodium acetate and 2 v^e* ct^an^ere a*ied ""^g^ in 
fuging for 5 minutes * 



10 



15 



20 



25 



30 



10 



EP 0 860 446 A1 

HCI P H 7.6. 10 mM MgCI 2 . 1 mM DTT. 1 mM ATP. 5% PEG 8000. 200 ,g/ml UNI-Amp adapter, and 1» t^4 ONA 
lira) to ligate the DNAs to the UNI-Amp adapter (Clontech). The UNI-Amp adapter ,s an adapter inwhu* the ONAs 
SS as SEQ ID NOs: 7 and 8 have sealed. The P-*-*^**^ 

L temolates in a PCR reaction conducted in a reaction buffer (10 mM Tns-HCI. pH 8.3. SO mM KCI 15 mM MgCfe. 

m M dSS (dATP. dGTP, dCTP. dTTP), 400 nM UAP primer (GIBCO-BRL). 400 nM UNI-Amp pnmer 
££fin?^00 IHM Amp iTaq 0NA polymerase I). The sequences of the UAP primer and the UNI-Amp pnmer are 

CTtS Kit purchased from TakaTshuzo. The reaction was conducted as follows: ^^^^^ 
SS; 30 cycles of 45 seconds at 94-C. 45 seconds at 58»C. and 2 minutes at 72'C; and the final treatment for 3 mm- 

"*Th I cDNAs enriched in those correspond^ to the 9 terminal regions ol I mRNA the Sail 

and Xba I sites of pDREF-CD4ST separately constructed (Yoshida et a/.. FEBS Letters: 360: 155-159 1986) to obtan 
asianal sequence trap library. The resultant signal sequence trap library was introduced .nto a human B-ceO brie Rap. 
an?a dme^apableo? expressing CD4 on the surface was identified to select a gene fragment which comprises a sig- 
nal sequence, in the following manner. 

(3) Signal sequence trapping 

Ten ug of the signal sequence trapcDNAIfcrary prepared in *eabove(2)cor^g<rfthecD^ ew^in^ 
5- terminal regions of mRNA and derived from PHA-stimulated human peripheral Wood mononuclear celte was in*c- 
duceTinto ix 10* Raji cells suspended in 500 ul of PBS by electroporation. The MpM T^^Vs 
GeWerfromBiolLl aetata^ 

been introduced were obtained by cultivating the cells for one week in the presence of hygromycin (200 ^"riby 
selecting the cells exhibiting resistance to me agent i nose ««. ■»« — ~ - ~^;-" '"\L»^ n t, 
rWelnti-human CD4 antibody (OKT4. obtained from ATCC) for 30 minutes at 4'C. and. after washing further 

a Znetc bZ»UMed sheep anti-mouse IgG antibody (Dynabeads. purchased from DynaT) for 30 m,n- 

Tne (ills expressing CD4 on their cellular surface labeled with ft. 
arragnetic separator. This magnetic separation was repeated three times, finally providing a cell population. 45% of 

^«£SKK^« recovered using Magic Minipreps DNA Purser 
(PromS) a^d m£d agin into £ coli DH10B. These £ coti cells were plated onto LB-arr^^n-ao^plates (10 

g^sTye^actlOg NaCI. 15 gaga, 50 ^'^^T^^SSSSS^ 
rigMat 37-C individual colony of £ coli generated on the plates was incubated overnight; jJTCn 5 m ^unpdkn 
medium (10 g tryptone. 5 g yeast extract. 10 g NaCI. 50 ug/rd ampidOm per one Irter distilled water). From ftese cul- 
^edium^ 

agS into 1 x iV Raji cells suspended in 500 ul PBS by electroporatioaThese ^^^SS^SfSS- 
anti-CD4 antibody (0KT4. obtained form ATCC) tor 30 minutes at 4»C. and. after washing, further reacted wrth a mC- 
Seled n^SrSuseigG (Fab12 antibody (purchased from Dako) for 30 minutes at J^^^TSSi 
onS cellular surface which was labeled with FITC were identified using FacStar Plus (Becton-O.ck.nson). A hu rled 
SoSstf £ "a* were checked, and 42 clones inducing the expression of CD4 on the cellular surface were fmally 

^nlbase sequences of these dones were determined by the Sanger method using A.LF. II "f^j^""" 
and Autoread Sequence Kit manufactured by Pharmacia Comparison of the se^encesof these donee Mngdi* 
b^evealedtaTctone 98 contains two contiguous cysteines at 9 amino ackls d^eam from ^P^^f 1 
sjulnce deavage site, and has a structural property consistent with that of type CC chemokme. one of the cell rrugra- 
tory cytokines. 

(4) Cloning of a fulMength cDNA for human TARC 

in order to obtain a full-length cONA of done 98. the 207 bp cDNA fragment of clone 98 was labeled *J J* p ^ 
MuHiprime ONA Labeling SystSr,(Amersham Japan), and used ^«P^ fer ^" 9 ^ ^-S^^n^S" 
ulated human peripheral blood mononudear cells prepared in the above (1 ) by a ^ony r^aation me^od Tnecd- 
ony hybridization was condurted by a known procedure described in a literal 
A Laboratory Manual, second edition, Cold Spring Harbor Laboratory, New Yark (1989)). 

£ S DHfoB cdls containing the human PHA-activated peripheral blood mononudear ce I cDNA library nvere 
plat^ c^o LB-arnpicillin-agar plates (1 0 g trypto^^ 
E "stilled wateT and inSated overnight at 37-C. The colonies of 

onto nylon membranes (Hybond-N*. Amersham Japan), and then subjected to SDS treatment (10% SDS). alkaline- 
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denaturation (0.5 N NaOH, 1.5M NaCI), and washing (2 x SSC). These membranes were subjected to hybridization 
using the 32 P-labeled clone 98 as a probe. The hybridization was conducted overnight at 42°C using 6x SSC (1x SSC 
consists of 0.15 M NaCI. 0.015 M sodium citrate), 50% formamide. 0.5% SDS. 5-fokJ Denhardt's solution, and 100 
^g/ml salmon sperm DNA as the hybridization buffer. Alter washing the membranes with a buffer consisting of 2x SSC 

s and 0.1% SDS for 10 minutes at room temperature, and twice with a buffer consisting of 0.2x SSC and 0.1% SDS for 
30 minutes at 60°C. X-ray films (Kodak) were exposed to the membranes, and developed. Rom the developed films, 
colonies which reacted with the probe were identified, and one cDNA clone (clone D3 A) was finally obtained. The cDNA 
inserted in this clone D3A was sequenced by the Sanger method using A.LF. II Automated Sequencer and Autoread 
Sequence Kit manufactured by Pharmacia, and further subjected to various examinations described below. In result, 

10 said cDNA proved to encode an objective novel type CC chemoWne-iike protein (TARC). 

II. Qetermination the Structure of Human TARC 

(1) Analysis of the base sequence of the hTARC cDNA and the amino acid sequence encoded thereby 

is 

The base sequence of clone D3A obtained in the above I. (4) was determined by the Sanger method using A.LF 

II Automated Sequencer and Autoread Sequence Kit manufactured by Pharmacia. The base sequence of the cDNA 
done D3A and the amino acid sequence of the open reading frame which does not internally contain any translationai 
termination codon are shown in Fig. 1 . 

20 As shown in Fig. 1 , it was revealed that the gene inserted in done D3A contains an open reading frame consisting 
of 94 amino acids, and that, at the N-terrrtinus. it has a highly hydrophobic amino acid sequence characteristic of signal 
peptides. The calculated molecuar weight of the 94 aa. protein is 10.507. The putative cleavage site of the signal pep- 
tide is between Ala-23 and Ala-24 according to a calculation, and indicated in Fig. 1 by a vertical bar. The two contigu- 
ous cysteines characteristic of ■typs-GG-chemoSdnes-are-showfl-at-9 this cleavage site. 

25 * In addition, the putative mature protein consisting of 71 amino acid generated by cleavage of the signal peptide is 
presumed to be a secreted protein. The molecular weight of the putative mature secreted protein 71 amino acids is cal- 
culated to be 8,082, and the calculated isoelectric point is 9.7. 

(2) Similarity in sequence to type CC chemokines 

30 

The amino acid sequence of hTARC was compared with those of the known type CC chemokines using FASTA and 
Clustal V programs. The results are shown in Fig. 2. In Fig. 2, the amino acids conserved in all of the type CC chemok- 
ines including hTARC are shadowed and boxed with a bold line, whereas the amino acids conserved in most of the 
chemokines are merely shadowed. The numbers at the right margin indicate the degrees of homology of hTARC to 

3s each of the other type CC chemokines in percentage. 

From Fig. 2, it has been shown that the amino acid sequence of hTARC protein of the mature secreted form has 
29%. 28%, 28%. 24%. 24%, 24%, and 28% homology to RANTES. MIP-1a. MIP-1& I-309. MCP-1. MCP-2, and MCP- 
3, respectively, which are all classified as the type CC chemoWne. In addition, it has been shown that the four cysteines 
conserved in all of the CC chemokines are also conserved in hTARC. The above results suggest that the resultant 

40 amino acid sequence represents a novel human type CC chemokine. 

III Analysis of the Express ion of hTARC mRNA bv Northern Blotting 

Multiple tissue btots were purchased from Clontech, which have been prepared by electrophoresis 2 \iq each of 
45 poly(A) + RNAs isolated from various human tissues and transferring them onto a nylon membrane. In addition, 
poly(A)+RNAs were extracted from human peripheral blood mononuclear ceils at 0, 4, 24, and 72 hours after stimulation 
with PHA, using QuickPrep Micro mRNA Purification Kit (Pharmacia). One *ig of the isolated poly(A) + RNAs was elec- 
trophoresed on a 1% agarose gel containing 0.66 M formaldehyde, and transferred onto a nylon membrane (Hybond- 
N*. Amersham Japan). These membranes were subjected to hybridization using, as a probe, the Sma l-Pst I fragment 
so of the hTARC cDNA clone D3A labeled with 32 P by means of Multiprime DNA Labeling System (Amersham Japan). The 
hybridization was conducted overnight at 42°C using, as a hybridization solution, Sx SSPE (1x SSPE consists of 0.18 
M NaCI. 0.01 M sodium phosphate. pH 7.5. 1 mM EDTA), 50% formamide, 2% SDS, 10x DenhardTs solution, 100 ng/iml 
salmon sperm DNA. The membranes were washed with a buffer consisting of 2x SSC and 0.1% SDS for 10 minutes at 
room temperature, and twice with a buffer consisting of 0.2x SSC and 0.1% SDS for 30 minutes at 60°C. Then, X-ray 
55 films (Kbdal^ were exposed to the membranes, and developed for analysis. The results of TARC mRNA expression at 
various times after the PHA-stimuiation are shown in Fig. 3A, and the expression of TARC mRNA in each of various 
human tissues is shown in Fig. 3B. 

Fig. 3A indicates that the expression of mRNA for hTARC in human peripheral Wood mononuclear cells is not 
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detectable in the absence of stimulation. Whan stimulated with PHA. the expression of mRNA w f*"°*^ e ^'f^5 ll^— 
aTTsSion. but reached almost maxima. 24 hours after the stimulation, and was ma.nta.ned even 72 hours 
after ma stimulation, although at a lower level. . . . 

In addition, it can be seen from F»g. 3B that mRNA for hTARC is highly expressed in thymus, and at a lower level .n 
ii mn laraa and small intestines, whereas it is hardly detected in other tissues. 

IUn9 S r^XicTthS as opposed to the other type CC chemoWnes. hTARC is constitutive* expressed only 
in thymus, and its production is induced by an immunological stimulus. 

EfflmplA ? Expr"«si"" "« a Recr )mhinant Human TARC in Silkworm Cells 

(1) Construction of a recombinant vector pVL-TARC for expression of hTARC DNA in silkworm cells 

A o S Kb DNA fragment which has EcoR I and Not I sites at the both termini and which, contains the hTARC 
seauenc! stanTg Situational initiation codon to the transanal termination codon was o^n^byamuN 
SSSSngdre DSAdescnbed in Example 1 with EcoR I and Not I. This 

SetcoR I site and the Not I site in pVL1393 (Invitrogen) used for preparation of a recontHnant baculav,rus to obtem a 
"earribinant vector pVL-TARC. The gene map ofthereccjrrtoiraravec^pVLTARC.sshown.nF.g.4. 

(2) Culture of transformants 

The recombinant vector pVL-TARC and a linear DNA of AcNPV having a lethal deletion were then concurrently 
^JEZSSE^ to obtain a recombinant bacu^rus. The ^^^^J^^ 

infected to Tn5B^ insect cells (Invitrogen) (1 .2 x 10' ceils per 150 chr W ««"■"•■ >"™ «" " 

CELL 400 serum-free medium (JRH Biosciences) (30 ml per 150 cm 2 flask) for 2 days at 27»C. 

(3) Isolation and purification of the product 

The cultured supernatant was recovered, and filtered through a 0.22 nm filter membrane. To ^eresu^ngfiltrate 
was addS 5l0 2» of 500 mM MES (pH 6.5). and the mixture was applied ^^J^^^^Z 
S) equilibrated with Buffer A (50 mM MES (pH 6.5)/100 mM NaO). This column to wh.ch fte h ™£ ^^J*?" 
bourSwas washed with Buffer A, and then eluted with a salt concentration gradient of NaO using Buffer A and Buffer 
S^rTlSSH "OMNko. Fracttons containing thehTAR^^^ 

veSTng. The result of the SDS-PAGE is shown in Rg. 5a .n Fig. SB "P indcates the result for a FPLC fraction (a 
purification step just before the final step), and "H" indicates that for a HPLC fraction 
* T?thisfra^ncont^ngthehTARCr*oteinwasaddedTFAata 

applied to a Cosmosil 5C4-300 column (Nacalai Tesque) equilibrated with Buffer A (a % TFA). and eluted wrth an ace- 
torttrile concentration gradient using Buffer A and Buffer B (0.1% TFA 60% acetonrtnle)^ 

The etution pattern of the hTARC protein is shown in Rg. 5A. Fractions 
bined. and the acetonitrile was evaporated by drying in vacua The residue wasthen d^ed £g«nst *>d°tox^ee 
PBS to^ttain a purified final product The concentration of protein was ^^^^nr ^^^Z 
aSntrolThe expression was good enough in amount providing 300 ug of the purified hTARC prolan from 300 ml of 
rX^n^^^Tcomarninating endotoxin was betow 4 pg/ug ^ed^ a * 
a^etocvte tvsate assay (QCL-1000. Bio Whitaker). The N-termrnal amino acid sequence of the purified hTARC pro- 
™SeSed^^ 

tls amino add sequence agreed with the N-terminal amino acid sequence of the 7^**^*^^ 
consisting of 71 amino acids which can be generated by deavage of the s.gnal peptide P«d.cted from the base 

sequence. 

FYamole 3 Expression of a P, e«imbinant Human TARC in £ Cffff 

(1) Construction of a recombinant vector pGEMEX-TARC for expression of hTARC DNA in E. coli 

A o 2 Kb DNA fraoment which has Nde I and Not I sites at its termini and which contains the sequence of the mature 
, hTAR^f^^^ 

rwA described in Examole 1 The sequences of the two oligonucleotides used in the PCR are shown as SEQ iu nus. 

!TJS£t5 colcS on a DNA Thermai Cyder (PerWn-Elmer) using AmpliTaq 

TakaraShuzo. The reaction was carried out using theDNA of done D3A as a template in a reaction buffer (10 mMTns- 
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HCI. pH 8.3. 50 mM KCI. 1 .5 mM MgCfe, 0.1% gelatin. 200 nM dNTPs (dATP. dGTP. dCTP. dTTP). 400 uM primers, and 
100 U/ml AmpliTaq ON A polymerase). The reaction was performed as follows; pretreatment at 94°C for 3 minutes; 15 
cycles of 45 seconds at 94°C. 45 seconds at 55°C. and 1 minute at 72°C; ami a final treatment for 3 minutes at 72°C. 
Trie reaction product was then digested simultaneously with Nde I and Not I, and inserted between the Nde I site and 
the Not 1 site in pGEMEXI (Promega) to obtain an expression vector pGEMEX-TARC. The gene map of this vector is 
shown in Ftg. 6. 

(2) Culture of transformants 

The mature hTARC protein having a methionine residue at the amino terminus was expressed from £ coli strain 
BL21 transformed with the expression vector pGEMEX-TARC. Culture of £ coli strain BL21 was carried out for 3 hours 
at 37°C in a LB medium containing 1 mM IPTG. 

(3) Isolation and purification of the product 

The £ coli cells were suspended in a Tris buffer (50 mM Tris-HCI. pH 8.0. 1 mM EDTA. 1 mM 2-ME. 50 mM NaCI, 
02 mM PMSF), and subjected to 5 cycles of freeze and thaw. To the mixture were then added DNase I and MgCl2 at 
final concentrations of 10 jig/ml and 10 mM. respectively, and the mixture allowed to stand for 10 minutes at room terrv 
peratura After centrifuging for 15 minutes at 4°C and at 10.000 rpm. the precipitated hTARC protein was washed three 
times with a washing solution (0.5% Triton X-100, 10 mM EDTA) to obtain a partially purified recombinant hTARC pro- 
tein. The results of SDS-PAGE demonstrating the purification of hTARC are shown in Fig. 7. In Fig. 7, "S" indicates the 
result for the supernatant obtained by the centrifugation. "Wl\ "W2", and "W3" indicate the results for the substances 
eluted in the first second, and third washings, respectively, of the precipitate obtained by the centrifugation, and "P w 
indicates the resuit for the washed precipitate containing the hTARC. 

Example 4 Isolation of a DNA Encoding Mouse TARC 

I. Cloning of M ouse Genomic TARC DNA 

To obtain a mouse TARC genomic DNA, the Sma 1-Pst I fragment of the human TARC cDNA clone D3A described 
in Exarrple 1 was labeled with 32 P using Multiprime DNA Labeling System (Amersham Japan), and used as a probe to 
screen a genomic DNA library derived from Bafc/c mouse (Oontech) by plaque hybridization The plaque hybridization 
was conducted according to the procedure described in a literature (Sambrook et a/., Molecular Cloning: A Laboratory 
Manual, second edition, Cold Spring Harbor Laboratory, New York (1989)). 

The phage solution of the genomic DNA library derived from Balbfc mouse and £ coli LE392 were plated onto a 
LB-plate (1 0 g tryptone, 5 g yeast extract, 1 0 g NaCI, 15 g agar per 1 L cfistilled water), and incubated overnight at 30°C. 
Plaques of phage generated on the plate were transferred onto a nylon membrane (Hybond-N*. Amersham Japan), and 
subjected to SDS treatment (10% SDS), alkaiine-denaturation (0.5 N NaOH. 1 .5 M NaCI), and washing (2x SSC). This 
membrane was then subjected to hybridization using as a probe the Sma l-Pst I fragment of the hTARC cDNA clone 
D3A labeled with 32 P. The hybridization was conducted overnight at 42°C in a hybridization solution consisting of 5x 
SSPE (1x SSPE consists of 0.18 M NaCI, 0.01 M sodium phosphate, pH 7.5, 1 mM EDTA), 30% formamide, 2% SDS, 
10x DenharoYs solution, 100 ug/ml salmon sperm DNA The membrane was washed with 2x SSC. 0.1% SDS for 10 
minutes at room tenperature. and twice with 2x SSC. 0. 1% SDS for 30 minutes at 60°C. Then, a X-ray film (Kodak) was 
exposed to the membrane, and developed for identification of plaques which react with the probe. Finally. 8 genomic 
DNA clones were obtained. 

The sequence of the 4234 bases in one of the resultant genomic DNA clones (clone HQ) was determined by the 
Sanger method using ALF II Automated Sequencer and Autoread Sequence Kit manufactured by Pharmacia. A high 
homology to the human TARC was found in three regions. These three regions were presumed to be axons. Conjunc- 
tion of these three regions generated a base sequence which contains an open reading frame consisting of 93 amino 
acids, and which is highly homologous (64.4%) to that of the human TARC. Accordingly, the resultant DNA was identi- 
fied as a genomic DNA for a mouse TARC. 

II Cloning of a Mouse TARC cDNA 

(1) Preparation of cDNA library derived from PHA-stimulated Balb/c mouse spleen cell 

A cDNA library derived from PHA-stimulated Balb/c mouse spleen cell was prepared in the following manner 
according to the descriptions in a literature (Sambrook era/.. Molecular Cloning: A Laboratory Manual, second edition, 
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Cold Spring Harbor Laboratory. Nw York (1989)) using a cDNA synthesis system and a cONA cloning system manu- 
factured by GIBCO-BRL ... 

Poly(A)*RNAs were first extracted from Balb/c mouse spleen cells stimulated with PHA using QuickPrep Micro 
mRNA Plication Kit (Pharmacia). Balb/c mouse spleen cells (2 x 10 7 ) stimulated *th PHA for 24 hours were lysed 
with cel. lysis solution appended to the Mt OHgo<iT resins were added nMfcrS * £"? 

poly (A)* RNAs. followed by centrifugation for 1 minute at 12.000 rpm in a TOMY centnfuge ^*&NHS» kc£ 
The precipitates were washed with a high salt washing solution (3x). and a low salt wasting solution (5^*** 
with an eluent To the eluate were added 0.1 volume of 3M sodium acetate and 1 2volumes of ethanol U tfjdthei ™rture 
cooled for 1 hour at -80'C. and cerrtrifuged for 5 minutes at 12.000 rpm in a TOMY centnfuge MRX-150 (TOMY Seiko) 
to precipitate the poly(A) + RNAs. The precipitates were then dissolved in sterile distilled water. The amount of recovered 
poly(A) RNAs waVcalculated from the absorbance at 260 nm. Ten ug of poly(Ar RNAs was obtained from the PHA- 

stimulated Balb/c mouse spleen cells. . ^ .„ . <,.„.,. 

cDNAs were then synthesized using the purified poly(A)*RNAs as templates m 
strayed DNAs were firs/synthesized using a reverse transcriptase SUPER SCRIPT II RT (W»n^««j4 
ug of poly(A)*RNAs as templates for 1 hour at 37-C in a reaction buffer (50 mM Tns-HCI. pH 8.3. 75 mW I KO. 3 mM 
MgCI 2 10 mM DTT, 500 uM dNTPs (dATP, dQTP. dCTP. dTTP), 50 ug/ml Not I pnmer-adapter PBCO-MU and 
2oX)0 U/ml reverse transcriptase SUPER SCRIPT II RT). The sequence of the Not I ppmer-adapter isshwm as SEQ 
ID NO- 3 These single-stranded DMAs were reacted as templates for 2 hours at 16"C .n a reaction buffer (25^ mM Tr£ 
HO pH 7.5. 100 1 KCI. 5 mM MgC 2 . 10 mM (NH^SO* IJ mM DTT. 0.15 mM B-NAD .250 uM dNTPs ^dATR 
dGTP dCTP. dTTP). 65 U/ml DNA ligase. 250 U/ml DMA polymerase I. and 13 U/ml RNase H) to syrtheaze cDNAs. 
After the addition of T4 DNA polymerase at a final concentration of 65 U/ml. the reaction was ' continued for S muiutes 
at 16»C to obtain double-stranded ONAs. The resultant double-stranded DNAs were reacted for 16 hours at 16 C in a 
^ buS^SO mM Tris-HC. P H 7.6. 10 mM MgCI 2 , 1 mM DTT. 1 mM ATP. 5% PEG 8000. 200 ^m. EcoR I adapter 
(PrwmaciaJ.attM*^ 

stranded one in which the DNAs shown as SEQ ID NOs: 13 and 14 have annealed. Tne resutent cDNAs thus com- 
pleted were inserted between the Not I and EcoR I sites in XExCell vectors to obtain a cDNA library. 

(2) Preparation of a probe 

Using as a template the cDNA library derived from the PHA-stJmulated BalWc^mo«espleer >^ <^"~ 
pared in the above (1). a polymerase chain reaction (PCR) was conducted in a reaction bufter(l0mM Tns-Ha.pH8^. 
ibmMKa l.5mMMgO 2 ..0.1%gelatin.200uMdr^ 

400 nM mG98 axon tower primer, and 100 U/ml AmpliTaq DNA polymerase I). The mG98 exon upper primer and the 
mG38 exon lower primer were designed on the basis of the mouse genomic DNA obtained in the aboveW The 
sequences of these primers are shown as SEQ ID NOs: 15 and 16. The mG98 axon upper pnmer and the > mG98 exon 
tower primer were synthesized on a DNA synthesizer (Cyclone Plus DNA Synthesizer. MHigenTE h>Hi«h)Jntta syn- 
thesis. (J-linked Ijeta-cyanoethylphosphoamidite reagents from Miligen/Btosearch were used. After the .synthesis i was 
completed, the synthesized oligonucleotide was eluted from the synthesis column with 2 rrt of aqueous ammor«a(28^ 
Nacalai Tesque). and treated for 5 hours at 60»C to detach the protective groups. The deprotected oligon^eoWe was 
then added to 10 volumes of butanol. and cerrtrifuged for 10 minutes at 3.000 rpm in a TOMY <*ntrrtuge (TOMY Sato) 
to precipitate and recover the product The recovered oligonucleotide was dissolved in stenle dsWIed vrate^andthe 
arnount thereof was determined by measuring the absorbance at 260 nm. The PCR was earned out on a 
Cycler (Perkin-Elmer) using AmpliTaq Kit purchased from Takara Shuzo. _T^a^*f s ^ 
treatment tor 3 minutes at 94-C: 40 cycles of 45 seconds at 94-C. 45 seconds at 60-C. and 1 r™nute at72 C and a 
final treatment for 3 minutes at 72°C. The 321 bp DNA fragment so obtained was used as a probe for obtaining a full- 
length cDNA for mouse TARC. 

(3) Cloning of a fulHength cDNA for mouse TARC 

In order to obtain a full-length cDNA for mouse TARC. the 321 bp DNA fragment obtained in the above (2) was 
labeled with 32 P using Multjprime DNA Labeling System (Amersham Japan), and used as a probe to ^een^e cDNA 
library derived from PHA-stmulated Balb/c mouse spleen cell prepared in the above (1) by a plaque fryorid^on 
method. The plaque hybridization was conducted in the following manner according to a method a Mera- 

!ure(J. Sarrtorookef 2. Molecular Cloning: A Laboratory Manual, second ecftJon. Cold Spnng Harbor Laboratory. New 

York 0989)). ^ ^ ^ PH A-stimulated Balb/c mouse f le ™ c ^^}f^ 

were plated onto a LB-plate (1 0 g tryptone. 5 g yeast extract. 1 0 g NaCI. 15 g agar per 1 L <^'^ a £?"*" 
overnight at 30-C. Plaques of phage generated on the plate were transferred onto a nylon membrane (Hybond-N . 
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Amersham Japan), and subjected to SDS treatment (10% SOS), alkaline^enaturation (0.5 N NaOH. 1J5 i Ml <taO) and 
wasWna (2x SSC) The membrane was then subjected to a hybridization procedure us.ng as a probe the 321 bp DNA 
SSviSwim * P The hybridization was conducted overnight at 42-C in a hybridization solutton coning erf 
tslpTconsists of7l8 M Nad. 0.01 M sodium phosphate. pH 7.5. 1 ^^^m^e ^% 
SDS 10x Denharors solution and 100 ^gAnl salmon sperm DNA. The membrane was washed wrth 2x SSC. 0^1% , SDS 
S 10 «*L at room temperature, and twice with 2x SSC. 0.1% SDStor 30 minutes at « Thj^tJ 
Llak) was exposed to the membrane, and developed for identification of plaques which react ^pmbe. 
AnocDNA donetelone #1) was obtained. The cDNA inserted in this done #1 was sequenced by the Sanger method 
S^IE^iS^** Autoread Sequence W manufactured by Pharmada. and further subjected to 
v^'e^nafcns described below. In result it was confirmed that said cDNA encoded an objective novel type CC 
chemoWne-like protein (mTARC). 

II patarrrinatip n of the Structure Iff ¥ffffifl TARC 

(1) Analysis of the base sequence of the mTARC cDNA and the amino add sequence encoded thereby 

The base sequence of the mouse cDNA done #1 obtained in the above 1 1. (3) and the amino acid sequence of the 
open reading frame which does not internally contain any translation^ termination codon * e ^™™J*J.. . 

As shown in Fig, 8. it was revealed that the gene inserted in clone #1 contains an open reading franwcorwbng of 
93 mi at the N-terrmnus. H has a highly r^rophcttc amino acid sequence ^^<? <* ^ 

D^eT Seriated molecuar weight of the 33 a.a. protein is 10,466. The putative cleavage arte oftfie agnal pep- 
^^een^-Sand Ate-24 according to a calculation, and indicated in Fig. 8 by a vertical bar. Two corpus 
cystines characteristic of type CC cherno«nes arc 

In addition the putative mature protein consisting or /u amno «bu» a'""""* »i - -;•--»— 

pJS£?S protein. The molecular wekjm d tne putetrve m 
calculated to be 7.916. and the calculated isoelectric point is 10.2. 

(2) Similarity to human TARC 

The amino add sequence of mouse TARC protein of mature secreted form proved to be 65%hc^oustomat 
of hurr^n TARC. SirrSy. the base sequence of the open reading frame of the mouse ^RC Prcvedto be ™"om* 
coous to that of human TARC. It was demonstrated that the four cysteines conserved in ail of the type CC^emotanes 
a^ato conserved in the mouse TARC. The above results suggest that the mouse TARC is a mouse homdog of the 
human TARC gene or protein. 

Ffflrnpla 5 Exorasrinn Recom binant Mouse TARC in Silkworm Cell 

(1) Construction of a recombinant vector pVL-mTARC for expression of the mTARC DNA in silkworm cell 

A 0.5 kb DNA fragment which has EcoR I and Not I sites at its both terrrtniand IwWct pontons the MmTARC 
sequence spanning from the translational initiation codon to its translation tem^r^on codon ^ J* ^ 
3^ digesting done #1 with EcoR I and Not I. This DNA fragment was inserted between theEcoR I arxithe m 
^SSSSSS (Invitrogen). which is used for the preparation of a recombinant baculovirus, to obtan a recombinant 
vector pVL-mTARC. The gene map of this recombinant vector is shown in Fig. 9. 

(2) Culture of transfbrmant 

The recombinant vector pVL-mTARC and a linear DNA of AcNPV having a lethal deletion were then concurrency 
irtroducJd^to S» insect cells to obtain a recombinant baculovirus. The resutent ^^^^.^ 
bySting dilution, and ir^ 

to tTJ insect cells (Invitrogen) (1 .2 x 10* cells per 1 50 cm* ^«^°*J;2lS2i^^^ 

in a EX-CELL 400 serum-free medium (JRH Biosciences) (30 ml per 150 cm 2 flask) for 2 days at 27»C. 

(3) Isolation and purification of the product 

The cultured supernatant was recovered, and filtered through a 0.22 urn filter membrane. To the resuttng | ffltrate 
was added 1/10 volume of 500 mM MES (pH 6.5). and the mixture applied to a 1 ml Resouce-S column (Pharmaaa) 
equilibrated with Buffer A (50 mM MES (pH 6.5)/100 mM NaCI). This column to which the mTARC protein has been 
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bound was washed with Buffer A. and eluted with a gradient of NaCI using Buffer A and Buffer B (50 mM MES (pH 
6 5)/1 0 M NaCI). Fractions containing the mouse TARC protein were identified using SDS-PAGE and silver staining. 
The result of the SDS-PAGE is shown in Fig. 10. In Rg. 10B. T indicates the result for a FPLC fraction (a purification 
step just before the final step), and "H" indicates that for a HPLC fraction. 

To the fraction containing the mouse TARC protein was added TFA at a final concentration of rrtxture 
was then applied to a Cosmosil 5C4-300 column (Nacalai Tesque) equilibrated with Buffer A (0.1% TFA), and eluted 
with an acetonitrile concentration gradient using Buffer A and Buffer B (0.1% TFA. 60% acetonitrile). The elution pattern 
of the mouse TARC protein is shown in Rg. 10A. Fractions containing the mouse TARC protein were combined I and 
dried in vacuo to remove acetonitrile. The residue was then dialyzed against endotoxin-free PBS to obtain a purified 
final product The concentration of protein was determined using BC A Kit (Pierce) and BSA as a control. From 300 ml 
of the cultured supernatant, 168 ug of the purified mouse TARC protein was Main*.!** *™**^^ 
endotoxin was below 2 pg/ug as assayed using a Limulus amoebocyte lysate assay (QCL-1000. Bio Whitaker). The N- 
terminal amino acid sequence of the purified mTARC protein was determined using an amino acid 
maiu) and proved to be ARATNVGRE"LDYF. As shown in Fig. 10C. the amino acid sequence agreed with the N-ter- 
minal amino acid sequence of the protein of mature secreted form consisting of 70 amino acids, which may have been 
generated by cleavage of the signal peptide predicted from the base sequence. 

{■yam pla 6 Leuk ncvta Infiltration Induced bv Mouse TARC 

The infiltration of leukocytes by mouse TARC obtained in Example 5 was studied in mouse which received the 
TARC intradermally. 

The purified mouse TARC protein was intradermally administrated into the dorca of Bato/c mice, and the presence 
of leukocyte infiltration was examined to confirm the chemoWmHike activity of the mTARC. In particular. 50 ng of the 
purified mouse TARC was dissolved in encfcstoxsvfree-PBSteSQ &^4mdm*to.**M*** into the dorsa of 
Balb/c mice. As a negative control. 50 nl of endotoxin-free PBS was used. Alter 4 and 24 hours of the administration, 
the mouse was sacrificed by dislocation of the jugular vertebra, and the skin at the administration site was excised and 
fixed with 10% formaldehyde. The fixed skin was then embedded in paraffin, sectioned in 5 \itn thickness with a micro- 
tome, and stained with hematoxylin-eosin. The results are shown in Rg. 1 1 for the mTARC. and in Rg. 1 2 for the control. 
In Res. 1 1 and 12 panel A and panel B are microphotographs after 24 hours of the administration at magnifying powers 
of 100 and 400. respectively. As shown in Rg. 1 1 A and B. infWratfon of lymphocytes and monocy tes was observed after 
24 hours of the TARC administration in the subcutis to which the mouse TARC has been administrated. In contrast, as 
shown in Rg. 12A and B. PBS alone did not cause such a change. 

Example 7 Detection of Cel ls Expressing TARC ReceotOT 

Cells expressing TARC receptor were detected using human TARC labeled with iodine. The human TARC protein 
expressed and purified from insect cells as described in Example 2 was labeled with 12S I using ^labeled Borton- 
Hunter reagent (Amersham Japan). The labeled hTARC was purified by gel-filtration using BioGel P6 (BioRad). 
and the specific activity was determined to be 81.6 nCi/ng. The labeled hTARC was used in the binding tests on cells 

^ Tells (YxTo 6 - 8 x 10 6 ) to be tested were washed with a binding buffer (PRMI-1640. 20 mM HEPES (pH 7.4). 1% 
BSA. 0 02% NaNg). and suspended in 1 00 ul of the binding buffer. To the ceO suspension was added 100 u) of the bind- 
ing buffer to which the 125 Wabeled hTARC has been added atafinal concentration of 0.66 nM. and the binding reaction 
was allowed to proceed for 1 hour at room temperatura After the completion of the reaction. the_rrdxturewas*wcver- 
laid onto 300 ul of a dfoutyl phthalate : olive oil (4:1) rrixtura and centrifuged to separate the ^Mabeled TARC bound 
to the cells from the unbound 12S Wabeled TARC. The raoTrjactwity of the 125 Wabeled TARC bound to ttie cells was then 
determined using a gamma-counter. The specific binding of hTARC to the cells was calculated by subtrartng the value 
for the 125 l-labeled TARC nonspecifically bound in the presence of 200 nM unlabeled hTARC from the value far the l- 
labeled TARC bound in the absence of unlabeled TARC. The specific bindings of the 1M l-tabeled TARC per 10 cells of 
various types are shown in Rg. 13. 

As apparent from Rg. 13. a considerable specific binding can be observed in certain T-ceD Imes (Jurkat Molt3. 
CEM. Hut78. MT2. MT4. Hutl02). peripheral Mood lymphocytes, and activated peripheral blood T-celte. However, spe- 
cific binding is hardly observed in the rest of T-cell lines (Molt4. HPB-AU, TCL-Kan. TLOml). monocyte lines (U937. 
THP1). an erythroblast cell line (K562). and peripheral Wood monocytes. Almost no specific binding is observed naB- 
cell line (Raji). a cell line derived from fetal kidney (293E). and peripheral Wood granulocytes. 

The above results indicate that receptors for TARC are highly expressed on certain kinds of T-cells. 
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t-v flrn | ft H Rinding Prope rty Batwaan TARC and the Receptor 

TARC receptor was analyzed in more detail using a T-cell line Jurkat 
5 (1 ) Binding constant and the number of receptor 

To determine the binding constant and the number of receptor, conditions under which the binding reaches equinb- 
rium in St the specif* binding of labeled human TARC to Jurkat cells proved to reach mg+ 
Z iThElSa The changeln the specific t^iiTMiloAx^JM^jmi^m^m 
TA^CddLent concentration. The amoum of ^ 

labeled TARC r»nspedficafly bound in the presence of 1 uM unlabeled TARC <* mSH SrC 

Sundin the absence* unlabeled TARC. The result is shown in Rg. 1 4A. The specif* binding of the 1zs l-labeled TARC 
to Hat cellswea saturation curve. Rg. 14B shows the result of the Scatchard analysis of the measurement ^Only 

the number of the binding sites per cell were calculated to be 2.1 nM and 603. respectively. 

Thechanae in thTSedfic binding of TARC to 4 x 10 6 Jurkat cells was then evaluated by chai^.ngjhe ccncertra- 

tionJunSTS^ 

crtuMedby subtracting the value for the 125 Habeled TARC norspeciffcally bound m the presence of 
TARCftwi the values for the ^-labeled TARC bound m the presence of various concentrations of unladed TARC. 
and expressed in percentage considering the amount of the specific binding in the abserx^ d untoeled TARC as 
^S^T^ult is shown !i Rg. ISA, Based on the Scatchard analysis, a single kind of specrfic binding srtes for the 
'i&alad £rc TwSSund on Jurkat cel.. and the binding constant and the number of the binding site were calcu- 
lated to be 2.1 nM and 948. respectively. 

(2) Inhibition of Binding by other type CC chemoWnes 

The competition between TARC and other type CC chemoWnes in the biding to ^^*™J^^!* 
lows The btading reaction to 4 x 10 6 Jurkat cells was conducted for 1 hour at room temperature at a f «ed ^centraton 
S nS *2 125 l«*e.ed hTARC in the absence of unlabeled chemoWnes or in the presence d 2O0 nM ft* 
rSJtES MCP-1. MIP-1- (ao from PeproTech). or TARC. The result is shown ,n RgJSB. The b'^ngofthe I- 
labeled TARC was corrpetively inhibited only by unlabeled TARC. but not by other chemoWnes. indicating that the 
receptor for TARC on Jurkat cell is distinct from and independent of those for other chemoWnes. 

(3) Binding activity to receptors on erythrocyte 
It has been known that erythrocyte expresses a Duffy antigen/receptor for chemoWne ^)to^«hvario^ 

chelwnescanbe bound. The^^ 

ceZL (0.66 nM) of the labeled TARC in the presence of various concentrations <rf unlabeled TARC « £her 
chen»Wnes (IL-8 RANTES. MCP-1. MIP-1a). The amount of 1he specific binding was calculated by subtracting the 
v2u?£ to 125 Hab^ed TARC r^speritcaJ. bound in the presence of 1 pM unlabeled TARC from the values for the 
-H^TARC bound * the preSnce of various ^centra*™ of un.ab^*e^Wnj 
centage considering the amount of the specific binding in the atee^aofun^ed TARCas1CO%. ^e^^uteara 
shown in Fia 16 The binolng of the 125 Habe(ed TARC was competitivery inhibited by unlabeled TARC, L-8. RANTES. 
an?ScP-i bl ^aSySM?P-l a. The Scatchard anarysis of the results are shown in Rg. 1 7. A s^gle Wnd £ speoAc 
« ^ing ies for the ^2abeled TARC was found on erythrocyte, and the birxiing cc^tant was ^ 
TARC shares a similar binding constant and the competitive inhibition pattern wHhotor ^^^.^^ 
binding constant and the competitive inhbHion pattern is similar to those observed when IL-8 binds to DARC. Accord- 
ingly. TARC proved to bind DARC on erythrocytes. 

SO fframpta 9 ImrtniPfttofffif Assay for TARC 

1 prfltfflp^ rfl " wr «^^ anti - TARCAnt ' t ^ 

(1) Preparation of a fused protein between glutathiones-transferase and TARC 
55 A fused protein of glutathione-S-transferase (GST) and TARC was prepared using an expression vector pGEX- 
TAR A 0.2 kb DMA fragment which having BamH I and Not I sites at the termini, and containing the mature TARC 
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secuence from the in^on co.cn to the tra^ona. "^^S^*™ 2 XS ST* 
done D3A described in Example 1 . The SS, KH purchased from Tatera 

and 18. The PCR was conducted on a DNA Thermai W^^Tm^™. 1 .5mM MgCfc 0.1% gel- 
Shum The reaction was performed j^'^"^*^ 

atin, 200 (iM dNTPs (dATP. dGTP, dCTP. dTTP). 400 yM pnmers. ^J.^-^i tor 3 minutes at 94-C; 1 S 
DNA of done D3A as a template. The reactor, v ^Manm ^^^'^Z^^mn^^C. 
cydesrf 4Ssecor*sat94-C. 45secon^ tne BamH I site 

The reaction product was then simultaneously cSgested w.tr. 

2 the Not I srte in pGEX 4T-3 (Pharmacia) to obtain the ^^^c Tes to obtain a fused protein in 
£ co,i strain JM109 was transformed « ^ - jm«n ^^Tc^ZSS^ was cultured for 4 
which GST is linked to the amino oTrn^PT? suspended in a STE buffer (10 mM Trie- 

hours atST-Cina^m^ 

HO. pH 8.0. 1 mM EDTA. 100 mM NaCI. mM PMS ^^ S ^I^ ' 4% respectively. The mixture was treated 
pension were addedDTT and sartosyl at 
to 3()0 secon* using a TO^ soracatorU^ 

ture was then centrifuged for5 rpm4 Gib* JJJJJin was allowed to proceed overnight at 

used as an antigen. 

/nt n MA M4iM an onti-TARC dfltibodv 
\g) r 1 opoi ouwii wi — — - 

three times of immunization in total, the serum was harvested, 
so (3) Purif ication and labeling of an antj-TARC antibody 
Preparation^*^ 

with 3 Sumes of a solution of purified GST-TARC fused prote.n 8 W was added to the resin. The 

The protein solution was removed, and ttodjg «M«.(« ™ M ^^ a binding buffer 

35 resin was allowed to stand for one hour at 4-C, vCume of saturated ammonium 

(20 mM TRis-HO. pH 7.2, 0 5 M NaCIJJb the ^^^~Sa^ minutes at 12.000 rpm. 4-C. The 
L«ate. The serum was ^^^^mTS^tS ammon^m sulfate was added again, 

resultant precipitates were dssdved .n PBS. ^*^^™ Q e " ^ & 12>0 oo rpm. 4«C. The resultant precp- 
After leaving for 2 hours at 4-C. ^ J"^« ^ a ^ fl * * 2 the^T pro\eirvbound resin and left for 

tates were dissolved in PBS. dialyzed a 9^^^ T ^XTough fractions obtained was applied to 
2 hours at room temperature to remove a ^^^^l^^^ t ^ tie resi n with 20 volumes of the bind- 

then against PBS. . T ^ anti-sera was added Tris-HCI. pH 8.0 to 

The anti-TARC antibody to be immc«,zed was P"/^ volumes of 100 mM Tris- 

100 mM. arri appfied to a HHnwotein A <* u ™™°^ was eluted with 0.1 M 

HCi pH 8.0. and then with 10 column volumes of 10 mM Tn*HC ,pH 8.0. Tne oouna anuouuy 
glydne. and after adding 1 M Tris-HCI. pH 9.5. dialyzed against PBS. 

ii immiinnlogi^ 1 Assav *™ TARC PrgteiD 
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Tween-20. Triton X-100 was added to 0.5% to a sample containing a recombinant TARC of known concentration, which 
was expressed and purified from insect cells, or a sample containing an unknown amount of the antigen. The mixture 
was then added in an amount of 50 uJ per well, and left for 1 hour at room temperatura After washing three times with 
a Tx-PBS solution (0.5% Triton X-100), the biotinylated anti-TARC antibody diluted 1000 times with the Tx-PBS solution 
was added in an amount of 50 ul per well, and left for 30 minutes at room temperatura After washing three times with 
the Tx-PBS solution, a peroxidase-labeled streptavidin (Vector) diluted 4000 times with the Tx-PBS solution was added 
in an amount of 50 ^ per well, and left for 30 minutes at room temperature. After washing three times with the Tx-PBS 
solution, and once with PBS. 100 of a substrate solution (100 mM NaOAc. pH 5.5. 1 mM EDTA, 6.72 mg/ml TMBZ, 
0.03% H2O2) was added for the color developing reaction. The reaction was stopped by adding 50 uJ of 1 N H2SO4, and 
the absorbance at 450 nm was measured. A standard curve was then prepared using the recombinant human TARC of 
known concentration. The amount of the TARC protein in a sample can be determined using the standard curve. The 
detection sensitivity was 50 pg/mi. 

Eramnla 10 St ances having TARC-inducino Activity 

(1) Identification of stimuli inducing TARC protein 

Normal human peripheral Wood mononuclear cells (2.5 x 10 5 cells per well) were placed in a 96-well plate 
(Coaster) and incubated in 250 ui of RPMI-1640/10% FCS in the absence of a stimulus, or in the presence of a stimu- 
lus, i.e.. 100-fold diluted (ffcal) PHA (GIBCO-BRL), 10 ug/ml (final) of an anti-CD3 anttoody (OKT3). or 100 ng/ml (final) 
LPS (L4391 , Sigma). After 6. 1 2, 24. 36. 48. and 72 hours, the cultured medium was harvested, filtrated through a 0.45 
nm filter, and the resultant f Itrate was used to assay the TARC protein. The results are shown in Rg. 21 . As shown in 
Fig. 21. the TARC protein was expressed under the simulation of PHA. and anti-CD3 antibody in time-dependent man- 
ner, and the amount increased linearly until 72 hours. The expression became detectable from 12 hours after the stim- 
ulation with PHA. and 24 hours after the stimulation with anti-CD3 antibody. The expression at 72 hours from the 
stimulation was 16 ng/ml and 2.5 ng/ml when stimulated by PHA and anti-CD3 antibody, respectively. In the case of LPS 
or no stimuli, the expression was hardly detectable. 

(2) Identification of cytokines capable of inducing the TARC protein 

The fact that PHA induces TARC expression more strongly than anti-CD3 antibody suggests that some cytokine 
may be involved in this induction. 

Normal human peripheral blood mononuclear ceils (2.5 x 10 s cells per well) were placed in a 96-well plate 
(Coaster) and incubated in 250 ul of RPMI-1640/10% FCS without cytokines or in the presence of a cytokine selected 
from 10 ng/ml IL-la (R & D), 100 U/mJ IL-2 (Sionogi Pharmaceutical Ca), 50 ng/ml IL-3 (Genzyme). 50 ng/ml IL-4 
(PeproTech). 50 ng/ml IL-7 (PeproTech). 50 ng/ml IL-10 (Genzyme). 10 ng/ml GM-CSF (Genzyme). 50 ng/ml TNF-a 
(PeproTech). 1000 U/ml IFN-y (Sionogi Pharmaceutical Co.). or 10 ng/ml M-CSF (R & D). After 48 hours, the cultured 
medium was harvested, and filtered through a 0.45 urn filter. The resulting filtrate was then used to assay the TARC pro- 
tein. The results are shown in Rg. 22. As shown in Rg. 22, the TARC protein was induced by GM-CSF. IL-3 and IL-4, 
giving the expression amount of about 12, 6 and 2 ng/ml, respectively. 

Similarly, the concentration dependency was studied for GM-CSF. IL-3. and The results are shown in Rg. 23. 
As shown in Rg. 23, EDso for GM-CSF was 0.7 ng/ml, and the expression reached to the maximum at 3.3 ngmU. and 
decreased at a higher concentration. IL-3 and IL-4 gave saturation curves, and their ED50 were 0.5 and 0.8 ng/ml. 
respectively. 

The above results indicate that the expression of TARC is highly distinctive in contrast with those of many chemok- 
ines induced by TNF-<x or IFN-y- 

Example 1 1 Id entification of Cells Expressing the TARC Protein 

(1) To identify cells expressing TARC. normal human peripheral blood mononuclear ceils were separated into 
CD1 4-posrtive monocytes and CD14~negative lymphocytes, and stimulated with PHA. PHA/PMA, GM-CSF. IL-3, or 
IL-4. Normal human peripheral blood mononuclear cells were suspended in an ice-cooled separation buffer (5 mM 
EDTA, 1% FCS, PBS) at 2 x 10 7 ceils/ml. To the suspension was added 1/50 volume of a FITC-labeled anti-CD14 
antibody (Becton-Dickinson). The cells were allowed to stand for 30 minutes on ice, washed with the separation 
buffer, and suspended in the separation buffer at 10 7 cells/80 pi. To the cells were added magnetic beads-labeled 
anti-mouse IgG antibody (Miltenyi-Biotec) in an amount of 20 p\ per 10 7 cell, and left for 15 minutes at 4°C. The 
cells were washed with the separation buffer, suspended in 500 *d of the separation buffer, and separated into 
CD14-positive monocytes and CD14-negative lymphocytes using MACS (Miltenyi-Biotec). Normal human periph- 
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ng/ml GM-CSF ^enzyme). .*m> wroun* R 24 M 8hwm , n we graph 

J^ARC^ 

under the PHA-stimulation was remarkably inhibited by PMA. 

^^^^^ A ^^ f ^^ mAa ^. or stimulated with 100-fold diluted PHA 

K fGenz^el After 24 hours. RNAs were extracted from the mononuclear cells using TRIZOL RNA Purifi- 
f^J^OBGMFU Sug each of the isolated RNAs was electrophaesed on a 12% agarcse gel con- 

*22 ^^^^S^l^^-^^ 8 m ^thatmRNAforTARC 

stimulation by a factor of about 40. 

due to the increase in the amount of mRNA. 

BfflHtf, « Minrafo p ft n**" "» """"" P™™*"^ TARC on a T-ceJI line . 

Migration activity of the TARC secreted from normal human peripheral blood monocytes stimulated by cytokine was 
studied on a T-cell line in the following manner. „ ^ om ^ D vic rhamhnr fNeuro Probe) Human peripheral 

trate was used for measurement of its cell migration activity. TUB culture ^*™J^™™° war _ jn 
cell line HUT78 (4 x 1 0 s cells) suspended in a buffer [RPMI-1 640. 20 mM HEPES (pH 7.4), 1% BSAj were addea in tne 

""^ILr »nH m wens were separated using a polyvinylpyrrrtidone-free polycarbonate membrane (5 urnpore 

cytokines. 

gxairpla 13 iphihrtion of Expression of TARC fry Cystines 

, *u P i- ^ far* *rt tarc te induced by IL^ a typeTO 
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(10 ng/ml IL-4 (PeproTech). 10 ng/ml IL-3 (Genzyme) or S ng/ml GM-CSF (Genzyme ) and he mature 
250 Kmi-1640Ti0% FCS in the presence of 50 ng/ml IL-10 (Genzyme) or 1000 U/ml IFN-r (S,onog, PharmaceubcaJ 
2o to 4t rhouVThe cultured medium was then recovered, filtered through a 0.45 »im Liter, and the resultmg ftltrate 
wt protein. The results are shown in Fig. 27. As shown in the graph * Rj2 7 *j -nducton 

of the TARC expression under the stimulation with GM-CSF. IL-3 or IL-4 was suppressed by IFN-y and IL-10. It s thus 
beSed thatS secretion of TARC is induced by stimulating the induction of humoral immunity, and suppressed under 
the condition in which the cellular immunity is induced. 

Efflr ppi« 14 Bindi n g «* TARC to ?<tt/EBNA-1 C<HI Expressing CCP4 

The binding activity of TARC to CCR4 receptor expressed on the 293/EBNA-1 cell surface was evaluated using a 
fused protein of TARC and secreted alkaline phosphatase (SEAP)-(Histjdine) 6 . 

(1) Preparation of the fused protein (TARC-SEAP) 

A vector p0REF-SEAP(His)6 tor expressing TARC as a fused protein with SEAP is shown in Fig. 2 ®-J^ e jj 8 '^*?" 
tor wrconsfructed as follows. A region encoding a sequence wherein six histidine rescues are inked, ls « 
^ wasSSied by PCR usingp^asrrtd pSEAP-Enhancer manufactured by Ctontech as a template, and S-Xbal- 
AP^m^lEQ D* X 19) and &m£» ■ primer (SEQ ID NO: 20). The resultant PCR , P**"-**** 
wrth^Tnction enzymes Xba I and Not I, and inserted between the Xba I and Not sites in pDREF-Hyg (Ybshda et al. 
FEBS Letters 360: 155-159. 1995) to obtain pDREF-SEAP(HIS) 6 . oORPF-SEAPfHis^ to 

The ORF of the TARC cONA was then toserted between the Sal I. and Xta \ «mm ^gJ^J*^ 
obtain a vector pDREF-TARC-SEAP(HIS) 6 which encodes a protein in wheh TARC '^^f^SilT 
consistlna d< 5 amino acids (Ser-ArcrSer-SeKSiy) as shown in Fig. 28. Preparation o! this vector is descn^betow. 

fSEQJD m 'SSnnSRStalr (SEQ ID NOT 4). The resultant PCR product was digested with rrtncMi i enzymes 
SSHS S then Inserted between the Sal I and Xba I sites in P DREF-SEAP(H.S) 6 to obtain^RErVTARC- 
SmfanSwTl cTte (.nvHrogenJv^tn^sforrned with the vector 

SStar »4 a^ThVcLSed 1 supernatant was recovered. fBtered through a f ilterl havins ,0.45 ^ pore s*e. 20 mM 
HEPES (pH 7.4) and 0.02% sodium azide were then added to the filtrate, and stored at 4 c. 

(2) Assay for the fused protein (TARC-SEAP) 

Analysis of the produced fused protein (TARC-SEAP) was performed by a sandwich type enzyme-linked immuno- 
^u^Sefmicro test plate (Maxsorb. Nunc) was coated with a 

or^efanti-PLAP Medix Biotech) (2 mg/ml. 50 mM Tris-HCI. pH 9.5). and blocked with bovoie serum album* (BSA. 
?J5 iSSiSSSSLli saline). Samples diluted with a dHution buffer (PBS ^^Jf*^^ 
adSo £J£m. and reacted for I hour at room temperature. After washing wrth MdUonb^ JMWJB 
Sed biotir^ated rabbit anti-PLAP antibody was added, and reacted for i ■ J 

aated streotavidin (Vector) was added, and reacted for 30 minutes. After washing, the activity of the bound peroxidase 
wSSSSwrth 3 S-tetrarnethybenzidine. The reaction was stopped with 1 N H^. and the absorbance at 450 

nm d alkaline phosphatase (AP) was measured by a chemiluminescence method using Great EscApe 

DeteSn^nS) a^^ressed in rotative fight unit (RLU)/s. Preparation of the Af > <M*cu£ ^ 
artteved using a purified PLAP (Cosmo Bio). The SEAP and TARC-SEAP used provided 8.7 x 10 7 RLU/s and 1 .2 x 10* 
RLU/s, respectively, per pmol. 

(3) Preparation of 293/EBNA-1 cells expressing CCR4 

A regton encoding CCR4 was amplified by PCR using a human 
and CKRi-XbaF Drimer (SEQ ID NO: 23) and CKR4-XbaR primer SEQ ID N024). The resultant PCR pr^urtwas 

d£eS*^e^ 

encoding region was recovered from the resultant piasrrtd through the digestion with , Sal 1 1 and Not Land .nsertad 
Sen thcTsa. I and Not I sites in pDREF-Hyg (Yoshida eta,.. FEBS Letters M £ «jn h»DREF 
CCR4 293/EBNA-1 cells (Invrtrogen) were transformed with the vector using lipofectamin (Gibco-BRL). and inoxbatea 
toone wfekinlpreseie of *c«W«n(200^ 

to obtain cells to which CCR4 has been introduced. 
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The change in me specie binding of TARCSEAP to ^A^^ 
conc^nd TARC-SEAP (, ™££^£SS£> 0.02% sodium azide. FoMhe com; 

conducted in 200 „. T^TJS!^ <* M « TARC T S£?i£ M 

oetitive binding experiment 1 nM TARC-SEAP ana vanou* ™ dissolved in 50 (J 10 mM Tns-HCl 

Start SowedTreact for 1 hour at room tempe ^ Celte ^JJ^SJ, ^ phosphatase originated from 
foH containing 1% Triton X-100. and treated at 65»C for 10 J^^^iSI^ ^nonspecific binding was 
2? iSXlZ****. *e AP activity in 25 ^* ^ S ^^ 

measured uang 1 nM SEAR The amc,* of ^^^^^^anm^^^ 
nonspecifically ho^^^^ te *S2SSI^ol«» specific binding in the absence of^labeledTARC 
TARC. and expressed in t^^^^M SS£ r «c5wfen. which represents the bm«*ng strength, of 

?ARC^^^^ 

expressing CCR4 ^_ o ^ 

hour at room temperature, in the absence ^^fft^r^^B resu te are shown in Fig. 30. The bmdingof 

"°_ /.o ^M.«<HiiraH.hv PeoroTech), LARC. or TAnv* mei»u» ^ ^ Thaea «wuHs indi- 

MiP-io. iwir-ip ia « "^r"---^ • . ^ unlabeled TARC. and not by any ouier «.».«~. « 

me «H mi^on activity of human TARC ™^*^\Z^> JuTed^S cel^'alcoralng to 
chemo^S chX (Neuro Probe). Human -^^^^SSSSS^M Hepes (pH 7.4). 1% BSA] and 
"eWSires described in Example 2 was diluted ^ upper well. The upper and lower 

£Ke lower weO ^^^^Z^^^^^^. ^S^ES 
wells were separated with a ^"^^^J^^^on ) for 4 hours at 37-C. After incubating for 4 hours 
was coated with Type IV collagen solution (20 ^^"^^m PBS, fixed, and stained. 

the merrtorane was removed, the "^^^^t^^f)^^^^^^^ 
Thenumberdmig,atedce.^ 
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SEQUENCE LISTINGS 

SEQ ID NO: 1 
SEQUENCE LENGTH: 582 
SEQUENCE TYPE: nucleic acid 
,„ STRANDEDNESS: double 

TOPOLOGY: linear 

MOLECULAR TYPE: cDNA to mRNA 
is ORIGINAL SOURCE 

ORGANISM: human 
FEATURE 
so NAME/KEY: CDS 

LOCATION: 53.-334 
IDENTIFICATION METHOD: S 
25 SEQUENCE DESCRIPTION 

CCCTGAGCAG AGGGACCTGC ACACAGAGAC TCCCTCCTGG GCTCCTGGCA CC ATG GCC 

Met Ala 

1 

CCA CTG AAG ATG CTG GCC CTG GTC ACC CTC CTC CTG GGG GCT TCT CTG 106 
Pro Leu Lys Met Leu Ala Leu Val Thr Leu Leu Leu Gly Ala Ser Leu 
35 5 10 15 

CAG CAC ATC CAC GCA GCT CGA GGG ACC AAT GTG GGC CGG GAG TGC TGC 154 
Gin His lie His Ala Ala Arg Gly Thr Asn Val Gly Arg Ota Cys Cys 

20 25 30 

CTG GAG TAC TTC AAG GGA GCC ATT CCC CTT AGA AAG CTG AAG ACG TGG 202 
Leu Glu Tyr Phe Lys Gly Ala He Pro Leu Arg Lys Leu Lys Thr Trp 
35 40 45 50 

TAC CAG ACA TCT GAG GAC TGC TCC AGG GAT GCC ATC GTT TTT GTA ACT 250 
Tyr Gin Thr Ser Glu Asp Cys Ser Arg Asp Ala He Val Phe Val Thr 
55 60 65 
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m CAG GGC AGO GCC ATC TGI ICG SAC CCC AAC AAC AAG AGA fit W 
M 61» 617 Arg Al. He C S.r » M A*. A» Iff Ar 8 V.l to. 

70 " 80 

AAT GCA GTT AAA TAC CT6 CAA AGC CTT GAG AGS TCT TGA AG CCTCCTCACC 

Aja Al. W U> lyr I*> Gin S.r U» «ta Ar! Ser 

85 90 
,«T GACIGICtCC CG6GACTACC TGGOACCTCC — ««■« 
COCCaCA. CGCCTGGGTC CAGGGGA6GC CTTCCA6G6A CGAAGUUS « 
GGAGATCCCA ICCCCItGtC TGAACTGGAG CCATGBGCAC AAAGGGCCCA GATTAAA6TC 
TTTATCCTCA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAA 



298 



349 



409 
469 
529 
582 



SEQ ID NO: 2 
SEQUENCE LENGTH: 558 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: linear 
MOLECULAR TYPE: 
ORIGINAL SOURCE: 
ORGANISM: mouse 
FEATURE 

NAME/KEY: CDS 
LOCATION: 2..280 
IDENTIFICATION METHOD: S 
SEQUENCE DESCRIPTION 

C ATG AGG TCA CTT CAG ATG CTG CTC CTG GCT GCT CT6 CTT CIS GGO ACT 

ftt AT, hr u» «. m U. I- i- «• «- «" u ° * * 

1 5 10 

TTT CTG CAG CAT GCC AGA GCT GCT C6A SCC ACC AAT GTA GGC CGA SAG * 
Ph « U« lb His Al. A* Al. Al. Arg Ala Thr Asn V.l Sir Ar 5 Glu 
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25 30 

S„ ,rp m * » «- « 610 018 Str ^ ^ 

55 60 

lM « «. m * u. «• *• «* * pro * i,s * 

70 75 

,.1 Us lr» AU He Are Uu »al lgr> A» Pro Are Pro 



OA 

85 ww 

XcTACAKCaAACACA — — — ~ Z 
MAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA ^ 

AAAAAAAAAA AAAAAAAAAA AAAAAA 



SEQ ID NO: 3 
SEQUENCE LENGTH: 45 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 45 

GATTAGTTCT AGATCGCGAC GCGGCCGCCC TTTTTTTTn TTTTT 



SEQ ID NO: 4 
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SEQUENCE LENGTH: 16 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
TCGACCCACG CGTCCG 

SEQ ID NO: 5 
SEQUENCE LENGTH: 12 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 

TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
CGGACGCGTG GG 

SEQ ID NO: 6 
SEQUENCE LENGTH: 48 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 

CTACTACTAC TAGGCCACGC GTCGACTAGT ACGGGGGGGG GGGGGGGG 

SEQ ID NO: 7 
SEQUENCE LENGTH: 31 
SEQUENCE TYPE: nucleic acid 



27 



EP0860 446A1 



STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 

CCTCTCAAGG TTCCAGAATC GATAGTCTAG A 



SEQ ID NO: 8 
SEQUENCE LENGTH: 35 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
S'P-CTCTAGACTA TCGATTCTG6 AACCTTCAGA GOTM' 

SEQ ID NO: 9 
SEQUENCE LENGTH: 32 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
CTACTACTAC TAGGCCACGC GTCGACTAGT AC 



SEQ ID NO: 10 
SEQUENCE LENGTH: 25 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 
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MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CCTCTGAAGG TTCCAGAATC GATAG 



SEQ ID NO: 11 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGCCATATGG CTCGAGGGAC CAATGTG 



SEQ ID NO: 12 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGCGCGGCCG CTCAAGACCT CTCAAGGCT 



SEQ ID NO: 13 
SEQUENCE LENGTH: 14 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
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AATTCGGCAC GAGG 

SEQ ID NO: 14 
SEQUENCE LENGTH: 10 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 

GGAGCACGGC 

SEQ ID NO: 15 
SEQUENCE LENGTH: 24 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
CTCTGCTTCT GGGGACTTTT CTGC 

SEQ ID NO: 16 
SEQUENCE LENGTH: 24 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
GGTCACAGGC CGCTTTATGT TGAA 
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SEQ ID NO: 17 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGCCGATCCG CTCGAGGGAC CAATGTG 

SEQ ID NO: 18 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGCGCGGCCG CTCAAGACCT CTCAAGGCT 



SEQ ID NO: 19 
SEQUENCE LENGTH: 42 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 1 

SEQUENCE DESCRIPTION 

CGCTCTAGAA GCTCCGGAAT CATCCCAGTT GAGGAGGAGA AC 

SEQ ID NO: 20 
SEQUENCE LENGTH: 53 
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SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 

CGCGCGGCCG CTCAGTGATG GTGATGGTGA TGACCCGGGT GCGCGGCGTC GGT 

SEQ ID NO: 21 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
CGCGTCGACG GCACCATGGC CCCACTG 

SEQ ID NO: 22 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
CGCTCTAGAA GACCTCTCAA GGCTTTG 

SEQ ID NO: 23 
SEQUENCE LENGTH: 38 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
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TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic ] 

SEQUENCE DESCRIPTION 

GCTCTAGAGC CACCATGAAC CCCACGGATA TAGCAGAT 

SEQ ID NO: 24 
SEQUENCE LENGTH: 32 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGTCTAGACT ACAGAGCATC ATGGAGATCA TG 



Claims 

1. A protein having the following characteristics: 

1) its expression from peripheral Weed mononuclear cells is induced in the presence of an immunological stim- 

a|Tis expressed mainly from thymus not ^^.^^^^^ "* 
3) it has the two contiguous cysteine residues characterise 

2. The protein of claim 1 . wherein the immunotogical stimulus « phytchernagflhitlnin or that capable of inducing the 

humoral immunity. 

3. The protein of daim 2. wherein the immunological ^TT* ''"^ * *° 
enc/of TphysWogical corxamtration of a cytokine selected from GM-CSF, IL-3 and IL4. 

4. The protein of daim 1 . wherein the expression thereof is suppressed under the condition in which the ceUutar 
immunity is induced. 

5. The protein of daim 1 ctoes not exhfcit any migration actMy on peripheral Wood rronocytes. 

6. The protein of claim 1 which exhibits a migration activity on a cell expressing a receptor specific far the protein as 

claimed in claim 1. 

7. The protein of claim 5. wherein the cell expressing a specific receptor is that expressing CCR4. 

8. The protein of daim 7. wherein the cel. expressing CCR4 is selected from T-cells. peripheral blood lymphocytes, 
and activated peripheral Wood T-cells, Hut78 and Hutl02. 
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of me said human type CC chemoWne-like protein. 

of the said human type CC chemokine-iike protein. 

of the said mouse type CC chemokine-like protein. 

of the said mouse type CC chemokine-like protein. 
14. A DNA which encodes a protein or variant thereof as claimed in any one of claims 1-13. 
as 15. An expression vector comprising the DNA ol daim 14. 

16. AtrarKtorrrarrtc^^ 

17. The transforms* of claim 16. wherein the host cell is a silkworm cell. 

1 9 . Apharmaceu«ic4c«^ 

20. A .normal arrtibo^ 

21. A hybridoma cell producing the monoclonal antibody of claim 20. 

JSfar said pSein. and its binding activity arri/a reactivity * measured. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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Fig.* 
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Fig. 5 
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Deduced sequence: MAPUCMLALVTLLL6ASL0HIHAARGTNVGBECC.. 
Determined sequence: ARGTNVGRE 
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Fig. 7 
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Fig. 8 
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Hg.9 
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Fig. 10 
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Fig. 13 



Bound , *I-TARC(cpin) 
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Fig. 14 
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Fig. 15 
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Fig. 16 
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Fig. 17 
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Fig. 19 
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Fig. 20 
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Fig. 23 
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Fig. 25 
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Fig. 26 
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Fig. 30 
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